aBStraCt Introduction: Infections caused by the hepatitis B virus (HBV) and hepatitis C virus (HCV) are a major public health problem. Objectives: The study aimed to detect HBsAg, anti-HBc, anti-HBs and anti-HCV among health professionals and users of the Brazilian Unified Health System [Sistema Único de Saúde (SUS)] in the city of Resende, Rio de Janeiro, and to describe the sociodemographic profile and background of exposure. Methods: A total of 585 samples were collected between May and June 2014, obtained from the Brazilian Notifiable Diseases Surveillance System [Sistema de Informação de Agravos de Notificação (SINAN)] data, which were tested for HBsAg, anti-HBc, anti-HBs and anti-HCV. Results: The predominant age group observed was 30-44 years (n = 277; 47.3%), 54.87% (n = 321) were female and 271 (46.32%) self declared skin colour/ethnicity white. The married participants were 262 (44.78%), 42.22% graduated from high school (n = 247) and 174 were health professionals (29.74%). Four participants were anti-HCV reagents and 18 were anti-HBc reagents. From these, 15 participants were reactive for anti-HBs antibodies. Among health professionals, 68.8% were anti-HBs positive. And 63.9% of participants declared to be vaccinated against hepatitis B. Conclusion: The prevalence of 0.68% for HCV and 3.08% for anti-HBc are below that detected in the Southeast region from the last census in the capitals of Brazil. There is still a reduced acceptance among health professionals for HBV and HCV screening.
introDuCtion
The distribution of viral hepatitis is universal, with variations according to the determinants agents, of which the most important are A, B and C viruses (1) . Around the world, viral hepatitis are considered the most common cause of serious liver diseases, such as cirrhosis and hepatocellular carcinoma, and it is a major public health problem due to the large number of individuals affected and the possibility of complications, which increases the public costs with treatments and social benefits (2, 3) . According to estimates by the World Health Organization (WHO), two billion people have already had contact with the hepatitis B virus (HBV) and 350 million have become chronic carriers (4) , while 150-200 million (3% of the world population) are infected with the hepatitis C virus (HCV) and 130 million have evolved to chronic hepatitis and cirrhosis (5) . HBV transmission occurs parenterally, and above all by the sexual route, and is considered a sexually transmitted disease (6) . HCV is essentially transmitted by contact with blood, blood products, needles, syringes and intravenous materials and, secondarily, sexually (7) .
In the period from 1999 to 2011, 120,343 confirmed cases of hepatitis B in Brazil were notified in the Brazilian Notifiable J Bras Patol Med Lab, v. 53, n. 2, p. 92-99, April 2017 originaL artiCLE 10.5935/1676-2444.20170016 Diseases Surveillance System [Sistema de Informação de Agravos de Notificação (SINAN)], most of which were reported in the Southeast and South Regions. In the Southeast 43,673 cases of hepatitis B were registered, corresponding to 36.3% of the total cases in Brazil. In the Médio Paraíba Fluminense region, in the year 2012, the rate was 2.9/100,000 inhabitants and in the Municipality of Resende, 1.6/100,000 inhabitants (8) .
Regarding hepatitis C, the historical series from 1999 to 2011 totaled 82,041 confirmed cases in the country, 9,565 in the last year. From the total, 55,222 come from the Southeast region, representing 67.3% of the cases notified in Brazil, 8.5% of which are in Rio de Janeiro, with a rate of 5.8 cases/100,000 inhabitants in 2011. In the Médio Paraíba region, in 2012, the rate was 1.6/100,000 inhabitants, and in the municipality of Resende, 3.3/100,000 inhabitants, according to data notified to SINAN by the Municipal Department of Health, 2012 (9) . It should be noted that the presence of anti-HCV antibodies does not indicate that an infection is present, especially in the new cases, and it is impossible to infer these data.
The municipality of Resende, located in the southern region of Rio de Janeiro state, presented an estimated population of 124,316 inhabitants in 2014 (10) . The proportion of female subjects is 51.35% (11) . The economically active age group of the municipality represents 69.3% of the population and the majority of the population are aged between 30 and 49 years, followed by 50 year or older. The municipality is an important industrial, automotive, metallurgical, nuclear and tourist center, as well as it is the headquarter of the Agulhas Negras military academy. The municipal health network has a public hospital, two philanthropic hospitals, three private hospitals, one military hospital, two emergency care units and 32 health units of the Brazilian Unified Health System [Sistema Único de Saúde (SUS)]. The municipal public network includes 581 health professionals.
The present study aimed to detect markers of viral hepatitis in health professionals in the municipality of Resende, from May to October 2014, as well as to describe the sociodemographic profile and history of exposure of hepatitis B and C viral infection.
MEthoDS

Characterization of the study and data collection
This is a cross-sectional study in which peripheral blood samples were collected between May and June 2014 from SUS users and health personnel who perform their professional activities in the city of Resende (RJ) and were at risk of occupational exposure to biological material potentially contaminated with HBV or HCV. The health units of SUS Network where the endorsement for participation in the study were obtained by health professionals and users were: Hospital Municipal de Emergência Henrique Sérgio Gregori, Dental Specialties Center, Municipal Clinical Analyzes Laboratory, basic health units, Hemonúcleo, Hemodialysis Center and Zoonoses Control Center. The 581 health workers include doctors, nurses, dentists, biologists, biomedical, pharmacistbiochemist, physiotherapists, veterinary doctors, nutritionists, psychologists, social workers, laboratory technicians, nursing technicians, dental assistants, health agents (endemic disease combat agents) and community health agents.
Sampling among health professionals was calculated to reach at least 152 and 530 samples for HBV and HCV, respectively, based on the prevalence in the national survey in the Southeast region in 2010 (12) (HBV ~0.070 and HCV ~0.013). The inclusion was carried out by spontaneous adherence of the participants to the study from a letter of invitation to the public, philanthropic and private health units of the municipality. Only samples of health professionals and users of the public network that were enrolled in the study in that period were collected.
The social and demographic data of the study population were obtained immediately prior to blood sample collection using a self-declaration questionnaire that included information such as date of birth, gender, marital status, skin color/ethnicity, education and occupation. The second part of the questionnaire addressed 15 questions on HBV and HCV risk factors: illicit injecting drug use, inhaled drug use, body piercing/tattoo history, number of sexual partners in the last year, dental treatment, surgical treatment, history of blood transfusion, organ transplantation, hemodialysis, acupuncture, accidents with biological material, injectable medication, use of disposable material in the manicure/ pedicure and hairdressing/barber services, as well as the history of immunization for hepatitis B. The responses for the risk variables were grouped as 0 -no, 1 -yes and 2 -not declared; in the terms of disposable personal hygiene toiletries and own personal hygiene toiletries, as 0 -no, 1 -yes, 2 -sometimes and 3 -not declared; in terms of hepatitis B vaccine, the "not know" option was also included as a response.
A total of 619 whole blood samples were collected and samples with non-conforming volume, incorrect identification, inadequate packaging and from patients known to be carriers of hepatitis B or C, in a total of 34 (5.3%) discarded samples, totaling for this study 585 (94.7%) samples analyzed. 
Serological and molecular tests
After collection, the samples were centrifuged and serum samples were aliquoted and stored at -70ºC until assay. All samples were screened in duplicate for: electrochemiluminescence sandwich immunoassay, anti-HCV, antibody to hepatitis B core antigen (HBc) and hepatitis B virus surface antigen (HBsAg) (Roche Diagnostics GmbH, Mannheim, Germany) on the Cobas analyzer, and tested for antibody against the hepatitis B surface antigen (anti-HBs) using a quantitative sandwich enzyme immunoassay, Bioelisa anti-HBs (Biokit SA, Barcelona, Spain), according to the manufacturers' information in the Histocompatibility and Cryopreservation Laboratory of the UERJ. Participants with anti-HBs antibodies level above 10 mUI/ml were considered immune against HBV by natural infection healed or present alone in immunized individuals. 
Statistical analysis
The data generated were organized in a Microsoft Excel worksheet document and analyzed with Epi InfoTM version 7.1.4.0 (Centers for Disease Control and Prevention, Atlanta, GA, USA, 2014) for descriptive analyzes, the χ 2 (chi-square test) and the multivariate analysis. The variables with p < 0.20 in the univariate analysis were then tested in logistic regression (multivariate analysis) and those with p < 0.05 were considered independently associated with the presence of anti-HBc or antiHBs antibodies. The 95% confidence interval (CI 95%) was used to measure the prevalence accuracy for anti-HCV, HBsAg, anti-HBc and anti-HBs.
rESuLtS
Demographic data
The sociodemographic data of the individuals who participate in this study are presented in Table 1 . In brief, the predominant age group observed was 30-44 years (n = 277; 47.3%) with 54.87% (n = 321) female and most of the participants (n = 271; 46.32%) self-declared white skin color/ethnicity. Married participants were n = 262 (44.78%), most completed high school (n = 247; 42.22%) and reported other professions (n = 385; 65.81%), since health professionals were n = 174, accounting for 29.74% of the study participants. The residents of Resende accounted for 74.2% (n = 434) of the participants. HBV and HCV serological markers in health professionals and users of the Brazilian Unified Health System network in the city of Resende, Rio de Janeiro, Brazil
HBV data
From the total number of subjects in the study, 18 were anti-HBc antibody reagent. From these, 12 were reactive for anti-HBs antibodies (Figure) . Univariate analysis indicated that the only sociodemographic variable statistically associated with the presence of anti-HBc was education, with p = 0.0196 (Table 1 ). In the univariate analysis for the association between risk variables and the presence of anti-HBc, three variables were statistically significant: participants who carried their own personal hygiene toiletries for manicure/pedicure, organ transplantation and prior immunization for HBV ( Table 2) . A single participant in the research that was anti-HBc reagent had previously undergone a kidney transplant. Regarding immunization, it was noted that 2.66% of the anti-HBc reactive subjects reported had received vaccine and were fully immunized against HBV. For analysis of reactivity to antiHBs, 562 subjects were considered, 96.1% from the total study participants. Eighteen individuals were excluded for reactivity to anti-HBc (including one individual who was also reactive to HBsAg) and five others because they could not be tested for antiHBs. A total of 249 participants (44.3%; CI 95%: 40.2%-48.4%) showed anti-HBs levels above 10 mUI/ml. A higher percentage of women (51.45%) were protected against HBV. 
HCV data
From 585 participants in the study, only four (0.68%; CI 95%: 0.02%-1.35%) were reactive for the anti-HCV test, with one participant also reactive for anti-HBc reagent and with no immunization for hepatitis B, as shown in Table 3 , which compares the demographic data of these individuals.
Data on hepatitis in health professionals
From the total number of health professionals who spontaneously joined the research, 68.8% were anti-HBs reagent. However, only 28.7% of the health professionals in the municipal network participated in the hepatitis B and C screening project (Table 1) . From 255 subjects who reported having received vaccine against HBV, 63.9% presented anti-HBs > 10 mUI/ml, i.e. they demonstrated protection against HBV. However, from the participants who had reported no history of immunization, a total of 15.9% showed to be reactive for anti-HBs marker. From the participants who declared being fully immunized against HBV, only 67.7% presented anti-HBs reagent. We observed that 82.6% of the interviewed who reported having suffered an accident with biological material presented anti-HBs reagent (Table 2) . Excluding issues related to hepatitis B vaccine, eight variables were considered for the multivariate analysis: gender, age, marital status, occupation, accident with biological material, hemodialysis, piercing/tattoo and surgical treatment. Only five of these are independently associated with the presence of anti-HBs: gender, age, occupation, accident with biological material and hemodialysis.
DiSCuSSion
According to the latest Population-Based Prevalence Study of hepatitis A, B and C virus infections conducted between 2005 and 2009, the prevalence of serological positivity indicative of exposure to HCV infection in the age group 10-69 years was 1.38% (13) . The prevalence for 2010 in the Southeast region was 1.30% and for this study we observed a value of 0.68%, which corresponds to a low endemicity for this disease. According to the latest Epidemiological Bulletin on Sexually Transmitted Diseases (STD)/Human Immunodeficiency Virus (Aids) and Viral Hepatitis (2014) (14) , most of the total confirmed cases of hepatitis C in the state of Rio de Janeiro centered around the age group 50-59 years, corroborating our findings. In this study, it was not possible to achieve the necessary sampling for prevalence validation among health professionals due to their low adherence.
Regarding hepatitis B, between 1999 and 2010, the Southeast region observed a growth of 0.3 to 6.2 in the detection rate per 100,000 inhabitants, with a peak in 2009. In this study, the prevalence of anti-HBc antibodies was 3.07%, a value that is below that 6.33% found for the Southeast region and that 7.4% for Brazil in the last cross-sectional study conducted in 2010 (12) . Regarding the variable "having the habit of carrying their own personal hygiene toiletries for manicure and pedicure", we observed that 73% of the interviewees are concentrated in the categories: not owning, owning sometimes, and not declared. Oliveira (2009) (15) demonstrated that the anti-HBc serological marker was increasingly frequent in manicures and/or pedicures professional, showing a progressive increase with age. The socioeconomic and cultural level of the population directly influence their perception of the health-disease process and, consequently, their quality of life (16) . However, analyzing the educational level of the participants of this study, we found that 64.4% were grouped among individuals with up to 10 years of education and that 78% of the participants reactive to anti-HBc antibody were also within this grading range in education.
The female predominance in the study (54.87%) and the highest percentage of women protected against HBV (51.45%) may be related to the fact that men seek less frequently the health system. Since 1982 immunization against hepatitis B has been recommended by the Control Diseases Center (CDC) to healthcare professionals with frequent exposure to blood or contaminated needles. Scheneider (1990) (17) and Yoshida (1998) (18) have suggested, in studies carried out in the 1990s, the immunization of all health students when they enrolled in technical and undergraduate courses in Brazil. Despite this, the problem persists and is worrying, signaling the need for strategies to achieve vaccination coverage close to 100% of health professionals (19) . In the municipality of Resende, during the year 2014, were reported in the SINAN 23 cases of biological material accidents, occurred on SUS municipal network, two cases of exposure to known human immunodeficiency virus (HIV) source-patient, one case of HCV source patient and one case of HBV source patient, which demonstrates the potential risk of occupational transmission of viral hepatitis B and C with contaminated biological material.
We observed a low adherence of health professionals to the screening of this research, at both technical and higher level. In a study with dentists, Martins and Barreto (2003) (20) reported that the main reasons given for incomplete or non-vaccination were the need for further information, lack of opportunity, lack of interest, forgetfulness and neglect, lack of time and fear. It was not possible to infer which reasons led to the low participation of health professionals in Resende, in a campaign for screening and immunization carried out in the health complex of UERJ in 2014, the refusals ones were accompanied by statements such as: 1) we know the risk, in this way, we know how to avoid it; 2) we have already taken all possible precautions, so our risk is minimized (our observation). Lopes et al. (2001 (21) demonstrated that occupational exposure and non-use of protective equipment were significantly associated with HBV seropositivity. Pinheiro and Zeitone (2008) (22) observed a higher positivity for serological markers of hepatitis B with increased profession time, demonstrating that the risk of exposure to HBV is directly proportional to the working time in hemodialysis. Moreover, the incidence of HBV was higher among professionals who did not properly protect themselves, with the use of personal protective equipment (15, (23) (24) (25) as well as with vaccine protection (26) . Furthermore, the prevalence of hepatitis C was positively associated, among health professionals, with the negligence, among the most experient, or with the lack of knowledge, among younger professionals (16, 27) . On the other hand, the risk is higher among those who perform technical functions compared to those with administrative activities (24, 27) . Silva et al. (2009) (28) observed that the professional category most exposed to biological hazard was nursing assistants/technicians (54.1%), followed by medical and dental students (10.4%). Additionally, Julio et al. (2014) (29) showed that among those suffering biological material accidents, the highest percentage of not vaccinated against hepatitis B was from technicians and nursing assistants(4.3%), followed by the street cleaners (2.4%) and hygiene and cleaning professionals (2.2%).
Vaccination against HBV is the most effective way to prevent acute or chronic infection and also to eliminate virus transmission in all age groups (30) . Hepatitis B vaccine is extremely effective (90%-95% immune response in immunocompetent adults), does not present toxicity and produces rare and insignificant side effects (4) . Numerous studies, both national and international, have already shown that the vaccine against HBV also has good results for the protection of groups at risk: homosexuals, hemodialysis and immunosuppressed patients (31) . It was possible to observe that 44.3% of the research participants are immune to HBV, which brings to mind the importance of the national immunization strategy with the implementation of vaccination campaigns against hepatitis B since 1989 and the implementation of immunization for children under 1 year of age and for children under 15 years of age in 1991 and 1996, respectively. In 2013, the range of age group for immunization against hepatitis B, was increased, ranging from men and women through age of 29 to 49 years (32) . It was observed that the age group that was significant [18-29/odds ratio (OR) = 4.18], regarding immunization, had access to vaccine against HBV at the time of birth.
The low anti-HBs reactivity in the individuals immunized was possibly due to the fact that it was a self-declaration questionnaire, in which the individuals reported that they received the three doses (full hepatitis B immunization schedule), but the Vaccination Card was not requested, and it was not possible to document whether full immunization was performed. Further studies should be done to really prove the long-term effectiveness of the maintenance of the protective titles. Regarding the duration of immunity provided from vaccines, a longitudinal study conducted in Alaska to test the protection granted by the primary immunization, found that after 22 years 60% of participants showed anti-HBs level ≥ 10 mIU/l, after 22 years of immunization with full schedule. For those with anti-HBs lower than 10 mIU/l, a booster dose was performed; from these, 87% achieved protective levels of anti-HBs. Therefore, it was concluded that the protection granted by primary immunization by the hepatitis B vaccine during childhood lasts for at least 22 years, considering that booster doses are not required. And in cases where the vaccine can be proven, but the anti-HBs is lower than 10 mIU/l, the body may be in latent immunity, and after contact with HBV or the booster dose, the anti-HBs levels increase, granting immunity in approximately 90% of individuals (33) . This study points out that coping with hepatitis B and C should be done through specific actions directed at the most vulnerable populations, such as the disadvantaged from the educational point of view, the workers in the beautification and hygiene services, and health professionals. Although viral hepatitis are notifiable diseases, the act of reporting should be understood as only one action, among others, in the surveillance process. Tracking the source of infection related to each case is of the utmost importance for the implementation of appropriate prevention measures. The conducting of active search helps in the identification of new cases, especially among communicators and social groups where they are inserted.
The importance of viral hepatitis as a public health problem led the WHO to create World Hepatitis Day (July 28) from 2010, in order to call the world's attention to the prevention of a disease that can evolve with seriousness in acute and chronic cases. Therefore, studies such as this on hepatitis are essential for: planning and improving care and prevention actions; identification of new lines of epidemiological and operational research; the identification of needs for improvement of surveillance and the improvement of the local capacity to recruit cases and confirm them using the recommended criteria.
ConCLuSion
Prevalence rates of 0.68% for HCV and 3.08% for anti-HBc are below that detected in the Southeast region in the last census in the capitals of Brazil. Health professionals with aHbs+ are 68.8%; their adherence to HBV and HCV screening is still limited. HBV immunization was reported by 6.9%.
rEfErEnCES
